

PLOT 
INFORMATION 
GENERATING 
DEVICE 



1 



PLOT 
INFORMATION 
GENERATING 
DEVICE 



1 



PLOT 
INFORMATION 
GENERATING 
DEVICE 



PLOT 
INFORMATION 





IMAGE 
MANAGEMENT 
DEVICE 


PLOT 
1 




IMAGE DATA 
















IMAGE 
MANAGEMENT 
DEVICE 






IMAGE DATA 













PLOTTING 




DEVICE 



DYNAMIC 
IMAGE 



FIG. 1 



A 1 



21 



IMAGE SOURCE 



22 



MEMORY 



PLOT INFORMATION AT 
A PREVIOUS TIME 



23- 



PLOT INFORMATION 
GENERATING UNIT 



23- 



PLOT INFORMATION 
GENERATING UNIT 



23- 



PLOT INFORMATION 
GENERATING UNIT 



IMAGE MANAGEMENT UNIT 



IMAGE DATA AT 
A PRESENT TIMF 



PLOT INFORMATION 
AT A PRESENT TIME 




t±±A 



12 



PLOTTING UNIT 




13 




f < 


VRAM 




14 




/ < 


DISPLAY 



FIG. 2 



11 



31 



32 
32 
32 

32 



2l 



PLOT INFORMATION 

STRING 
UANAGEUENT UNIT 



PLOT- 
INFORMATION 
STRING 



PLOT 
INFORMATION 
STRING 



\ 



PLOT 
INFORMATION 
STRING 



PLOT 
INFORMATION 
STRING 



21 



22 



IMAGE 
SOURCE 



MEMORY 



PLOT 
INFORMATION 
AT A PREVIOUS 

TIME 



K 

I \ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

I 

\ 



PLOT 
INFORMATION 
GENERATING UNI 



IDENTIFIER 



PARAMETER 



33 



34 



PLOT 
INFORMATION 
GENERATING 

UNIT 



I 



23 



PLOT 
INFORMATION 
GENERATING 

UNIT 



IMAGE MANAGEMENT 23 
UNIT 



IMAGE DATA AT A PRESENT 
TIME 



PLOT INFORMAfiPN 
PR ESENT TIMF- 



11 



IMAGE MANAGEMENT UNIT 



AT A 



PLOTTING 
UNIT 



12 



VRAM 



13 



DISPUY 



14 



FIG. 3 



11 



21 



^ IMAGE SOURCE 



22 



MEHORr 



PLOT INFORMATION AT 



A PREVIOUS TIME 
4,^ 



AT A 
ADDER 42 



PLCIT INFORMATION 
PRFSFNT TIM F 



PLOT 
INFORMATION 



GENERAT 



41^ 



NG UNIT 



PLOT 
INFORMATION 
GENERATING UNIT 



DIFFERENQE 

PLOT 
INFORMATI 
|AT A PRESgNT] 
TIME 



^DER 43 



PLOT 
INFORMATION 
GENERATING UNIT 



IMAGE DATA AT A 
PRESENT TIME 



)N 



IMAGE MANAGEMENT UNIT 



11 



IMAGE MANAGEMENT UNIT 



■t ♦ ♦ 



12 



PLOTTING 



UN 



IT 



VRAM > 



13 



DISPUY 



1 ^4 



FIG. 4 



Q 

a 



11 



31 



32 
32 
32 

32. 



2t 



PLOT 



I NFORMAT I ON STR I N G I NFORMAT IM 
HANAGEUENT AT A 

UNIT PREVIOUS 



PLOT 
INFORMATION 
STRING 



PLOT 
INFORMATION 
STRING 



PLOT 
INFORMATION 
STRING 



PLOT 
INFORMATION 
STRING 



IMAGE 
SOURCE 



21 



IMAGE DATA AT 



22 



MEMORY « 



:ori 



INFORMATION 
GENERATING 

— m»- 



41 



IDENTIFIER 



PARAMETER 



33 
34 



PLOT 




INFORMATION 




GENERATING 




UNIT 






i 


11 


PLOT 




INFORMATION 




GENERATING 




UNIT 





UNIT 



PLOT INFORilATION AT A 
PRESENT TIWE 
ADDER 42 



DIFFERENCE 
PLOT- 
I NFORMAT I dN 
AT A PRESin 
TIME 



ADDER 43 



A PRESENT TIME 



11 



IMAGE MANAGEMENT 
UNIT 



PLOTTING 
UNIT 



12 



VRAM 



13 



DISPLAY 
Y 



14 



FIG. 5 



11 



IMAGE 
MANAGEMENT UNIT 
#1 



r 
64 



□ 



65 



23 



UST PLOT 
COORDINATES 
x_last, y_last 



12 



PLOTTING UN I T^ 61 



POINTER TO EACH 
IMAGE 

plinage1.pliiiage2. •• 
plinageM 



NOTIFICATION 
EVENT Event 



UPDATE 
INTERVAL dt 



62 



PLOT INFORMATION GENERATING 
UNIT #1 (HIGHEST-ORDER) 
PLOT INFORMATION FUNCTION 
IDOITIFIER pfl 
SPEED speedl \ 
SCALE x_sca I el . y_sfc^ I el 
INTERNAL TIME t.last'K 
LOWER-ORDER PLOT \ 
INFORMATION GENERATING UNiJ 
Ipl 



23 



63 



r 



14 



SCREEN 



TIME t. 
COORDINATES (x,y) 



Wplot 

coordinates 

X , y 

-A ^ 



66 



I 

I I 



PLOT INFORMATION GENERATING 
UNIT #2 

PLOT INFORMATION FUNCTION 

IDENTIFIER pfl „ 

SPEED speedZ 
SCALE X scale2. y_scal e2 
INTERNAL TINE t_last2 
LOWER-ORDER PLOT 
INFORMATION GENERATING UNIT 
1d2 



23 



PLOT INFORMATION GENERATING 
UNIT #N 

PLOT INFORMATION FUNCTION 

IDENTIFIER pf3 " 

SPEB) speedN 
SCALE X 8caleN,y_scaleN 
INTERNAL TIME t_la8tN 



X. 



r 



51 



PLOT INFORMATION 
FUNCTION MANAGEMENT 52 
UNIT r 



PLOT INFORMATION FUNCTION 
f1 (t_last.dt. x.y) 



IDENTIFIER pfl 



52 



PLOT INFORMATION FUNCTION 
f 2 (t_ 1 ast. dt. X. y) 



IDENTIFIER pfZ 



52 



PLOT INFORMATION FUNCTION 
f3(t_last.dt. x.y) 



IDENTIFIER pf3 



r 



52 



PLOT INFORMATION FUNCTION 
fk(t_la8t, dt. X. y) 



IDENTIFIER pfk 



11 



F I G. 



S TART^ 



^ LOOP a 
REPEATED BY THE 
NUMBER OF IMAGES 



x=x-last, y=y-last 



EVENT PROCESS 



SI 



PROCESS OF THE HIGHbSI-OKUkR 
PLOT INFORMATION GENERATING 
UNIT 



S2 



J S3 



x-last=x, y-last=y 



FN 
S4 



PLOTS AN IMAGE ON x. y 
RnORDINATES 



LOOP a 



S5 



CLEARS EVENT h.^ 
So 



END ^ 



FIG. 7 



ry 




ADDS THE DESIGNATED 
PLOT INFORMATION 
GENERATING UNIT 





^ S14 


DELETES A PLOT 

INFORMATION 
GENERATING UNIT 



c 



END 



F I G. 



8 



START 
INPUTS dt. X AND y 



dtl=dtN<8peedi 



S21 



PLOT INFORMATION 
FUNCTION OBTAINING 
PROCESS 



S22 



(x. y)=fk(t_lasti,dt1.x. y) 



JS23 



x=x*x_scalei 
y=y*y_scalei 



S24 




PROCESS OF A LOWER-ORDER 
PLOT INFORMATION 
GENERATING UNIT 



END 

OUTPUTS X AND y 



FIG. 9 



START 

INPUTS AN IDENTIFIER pfk 



^ LOOP a 

REPEATED BY THE . 

NUMBER OF PLOT 
INFORMATION FUNCTIONS 



S31- 



DO pfk AND THE 
IDENTIFIER OF A 
PLOT INFORMATION 
FUNCTION MATCH? 



N 



LOOP a 



S32 



DESIGNATES THE 
DESIGNATED NUMBER IF 
PLOT INFORMATION 
FUNCTIONS AS AN OUTPUT 



END 

OUTPUTS A PLOT INFORMATION 
FUNCTION 



FIG. 10 



IMAGE 
MANAGEMENT 
UNIT #1 



f 
64 



65 



LAST PLOT 
COORDINATES 
x_last, y_last 



PLOT INFORHATION 
GENERATING UNIT #1 
(HIGHEST-ORDER) 
PLOT INFORMATION 
STRING ID1 
DIFFERENCE\ 
CALCULATION RAG 
bDlffl 

SPEED speedl 
SCALE 

x_soale1, y_soale1 
INTERNAL TIME t_last1 
LOWER-ORDER PLOT 
INFORMATION 
GENERATING UNIT I pi 
T 



23 



I 



PLOT INFORHATION 
GENERATING UNIT #2 
PLOT INFORMATION 
STRING IDI. 




DIFFERENCE CALCULATION 
FUG bDiff2 
SPEED speed2 
SCALE 

x_scale2.y_scale2 
INTERNAL TIME t_last2 
LOWER-ORDER PLOT 
INFORMATION GENERATING 
UNIT Ip2 



23 



PLOT INFORHATION 
GENERATING UNIT »N 
PLOT INFORHATIQI 
STRING ID2 
DIFFERENCE CALCULATION 
FUG bDiffN 
SPEED speedN 
SCALE 

x_scaleN, y^scaleH 
INTERNAL TIME t_lastN 



PLOT IMFOI 


mTION STRING 


IDENTIFIEI 


R I D 1 


TIME t1_1 


X 

COORDINATE 
x1_1 


Y 

COORDINATE 

yij 


TIHE t1_2 


X 

COORDINATE 
x1_2 


Y 

COORDINATE 
yl_2 


■ • • 




PLOT INFO 


^MATION STRING 


IDENTIFIEI 


^ I O 2 


TIHE t2_1 


X 

COORDINATE 
x2_1 


Y 

COORDINATE 

y2_i 


TIME t2_2 


X 

COORDINATE 
x2_2 


Y 

COORDINATE 
y2_2 





32 



11^ 



FIG. 11 



/ START 
I INPUTS dt. X 



AND 



dt1=dt*speed1 



X 



PLOT INFORMATION 
FUNCTION OBTAINING 
PROCESS 



I42 



OBTAINS COORDINATE VALUES AT TIMES BEFORE AND 
AFTER t_lasti AND t.lasti + dtl FROM THE 

OBTAINED PLOT INFORMATION STRING AND 
CALCULATES THE DIFFERENCE (dx. dy) OF THE 
COORDINATE CHANGE 



S43 



dx=dx*x_sca lei. 
dy=dy*y_scalei 



S44 




N 





PROCESS OF A LO»ER-ORDER 
PLOT INFORMATION 
GENERATING UNIT 



f END ^ 
^OUTPUTS x AND y y 



FIG. 12 



C3 

m. 
m 

Q 
.p 

O 

ru 

s 

□ 



TIME 


X COORDINATE 


Y COORDINATE 


t 1 


X 1 


y 1 


t 2 


X 2 


y 2 


t 3 


X 3 


y 3 






. • • • 


t J 


X J 


y J 



FIG. 13 



START 
INPUTS AN IDENTIFIER 



LOOP a 
REPEATED BY THE 
NUMBER OF PLOT 
INFORMATION 
STRINGS 




CEND OUTPUTS A PLOT N 
INFORMATION STRING ) 



FIG. 14 



11 



IMAGE 
MANAGEMENT UNIT 
m 



64 



65 



41: 



□ 



UST PLOT 
COORDINATES 
x_last. y_last 



PLOT INFORMATION 
GENERATING UNIT #1 
01IGHEST-0RDER) 
PLOT INFORMATION 
FUNCTION IDENTIFIER 
Pfl 

SPEED speedl 
SCALE 
X_scale1,y_scale1 
INTERNAL TIMEt_last1 
LOWER-ORDER PLOT 
INFORMATION GENERATING 
UNIT Ipl 



41 



12 



PLOTTING UNIT 



IPOINTER TO EACH 
IMAGE 

pi mage I, plniage2. *■ 
pi mage M 



NOTIFICATION 
EVENT Event 



UPDATE 
INTERVAL dt 



62 



63 




-V 



PLOT INFORMATION 
GENERATING UNIT 92 
PLOT INFORMATION 
FUNCTION IDENTIFIER 
pfl 

SPEED spe8d2 
SCALE 

x_scale2, y_scale2 
INTERNAL TIME t_last2 
LOWER-ORDER PLOT 
INFORMATION GENERATING 
UNIT Ip2 



41 



PLOT ^FORMAT I ON 
GENERATING UNIT#N 
PLOT INFORMATION 
FUNCTION IDENTIFIER 
Pf3 

SPEED speedN 
SCALE 

x_scaleN.y_8caleN 
INTERNAL TIME t_lastN 



SPLOT 
COORDINATES 
x.y 
X — 



66 



DIFFERENCE 
COORDINATES 
dx. dy 



67 




51 



PLOT INFORMATION FUNCTION 
MANAGEMENT UNIT 



52 



PLOT INFORMATION FUNCTION f 1 (t) 



IDENTIFIER pfl 



52 



PLOT INFORMATION FUNCTION f 2 (t^ 



IDENTIFIER piT 



52 



PLOT INFORMATION FUNCTION f3(t) 
IDENTIFIER pf3 



PLOT INFORMATION FUNCTION fgltj 
IDENTIFIER pfk" 



11 



F I G 



1 5 



^ LOOP a 
REPEATED BY THE 
NUMBER OF IMAGES 



EVENT PROCESS 



S61 



x=x_last, y=y_last 



S62 



LOOP b ^ 
REPEATED BY THE 
NUMBER OF PLOT 
INFORMATION 
GENERATING UNITS 



PLOT INFORMATION GENERATING 
PROCESS 



S63 



x=x+dx, y=y+dy 



S64 



LOOP b 



x_las1:=x. y_last=y 



PLOTS AN IMAGE ON x.y 
COORDINATES 



LOOP a 



CLEARS EVENT 



^ END ^ 



S65 



S66 



S67 



F I G. 



1 6 



dt1=dt*speedi 



S71 



PLOT INFORMATION FUNCTION 
OBTAINING PROCESS 



S72 



dx=f kx (t_l ast i +dtl ) -f kx (t_l ast I ) 
dy=f ky (t_ I ast i +dt1 ) -f ky (t_ I ast 1) .' 



dx=dx*x_scalal, 
dy=dy*y_scalel 



t_lasti=t_la5ti+dtl 



874 



S75 



END 

OUTPUTS dx AND 



dyj) 



FIG. 17 



IMAGE 
MANAGEMENT 
UNIT #1 . 



r 

64 



65 
41 



LAST PLOT 
COORDINATES 
x_last, y_last 



12 



PLOTTING UNIT 



61 



POINTER TO EACH 
IMAGE 

plmagel, plniage2. 
p Image M 



NOTIFICATION 
EVENT Event 



UPDATE 
INTERVAL dt 



PLOT INFORMATION 
GENERATING UNIT #1 
(HIGHEST-ORDER) 
PLOT INFORMATION 
STRING ID1\ 
SPEED speedl 
SCALE 

x_soale1, y_scale 
INTERNAL TIME t la^tJ 
LOWER-ORDER PLOT 
INFORMATION 
GENERATING UNIT Ipl 



41. 



I 



PLOT Information 

GENERATING UNIT #2 
PLOT INFORMATION 
STRING ID 
SPEED speed2 
SCM.E 

x_scale2. y_scale2 
NTERNAL TIME t_la3t2 
L0WERH3RDER PLOT 
INFORMATION GENERATING 
UNIT Ip2 



41 



PLOT INFORMATION 
GENERATING UNIT #N 
PLOT INFORMATU 
STRING ID2 
SPEED speedN 
SCALE 

x_scaleN, y.scaleN 
INTERNAL TIME t.lastN 



11 



T 



62 



1^ 63 



hPLOT 
COORDINATES 
X, y 



DIFFERENCE 
COORDINATES 
dx, dy 
? 



67 



14 



SCREEN 



TIME t, COORDINATES 
(X. y) 



□ 



31 



PLOl I NI-ORMA ri ON S T RING 
MANAGEMENT UNIT 



32 



PLOT INFORMAFION STRING 


IDENTIFIE 


« I D 1 


TIME t1_1 


X 

COORDINATE 
Xl 1 


Y 

COORDINATE 


TIME t1_2 


X 

COORDINATE 
xl 2 


COORDINATE 
v1 2 






PLOT INFORMATION STRING 


IDENTIFIQ 


{ I D 2 


TIME t2_1 


X 

COORDINATE 
'V 


Y 

COORDINATE 


TIME t2_2 


COORDINATE 
x2 2 


COORDINATE 
v2 2 





^ 32 



F I G. 



dt1=dt*speedi 



S81 



PLOT INFORMATION STRING OBTAINING 
PROCESS 



OBTAINS COORDINATE VALUES AT TIMES BEFORE 
AND AFTER t.lasti AND t_ fasti + dtl FROM 
THE OBTAINED PLOT INFORMATION STRING AND 
CALCUUTES THE DIFFERENCE (dx. dy) OF THE 
COORDINATE CHANGE 



dx=dx*x_sca lei, 
dy=dy*y_sca I e i 



t_lasti=t_lasti+dt1 



S84 



S85 



END 

OUTPUTS dx AND 



j7} 



F I G. 



1 9 




FIG. 20 



ill 



IT) 



ID 

V 



CM 



A 




Pi 



.CD 
QC 

co 

z 

o 



q: 

2 



UJ 

cr 
o 

CO 



3 



> 


o 


o 


s 


1 








o 
o 


1 


o 


o 


Itime 


o 






C9 





CO ^ 



1—4 

UJ 

o 
< 



bo 



T 



CM 
CI) 




FIG. 22 




FIG. 23 




BUS 





^78 




CPU 












EXTERNAL 
STORAGE DEVICE 




MEMORY 






79 


73^ 




MEDIUM DRIVING 
DEVICE 




PORTABLE 
STORAGE MEDIUM 


INPUT DEVICE 




11 




74 




NETWORK 
CONNECTION 
DEVICE 


^ NETWORK 


OUTPUT DEVICE 















FIG. 2 4 




F I G. 




81 



MEMORY #1 



MEMORY #2 









^ 81 


teioRY m 



CONTROL 
"^"^ SIGNAL CI 




84 



PLOT INFORMATION 
^GENERATING CIRCUIT #1 



84 



PLOT INFORMATION 
GENERATING CIRCUIT #2 



84 



PLOT INFORMATION 
GENERATING CIRCUIT #3 



84 



PLOT INFORMATION 
;j GENERATING CIRCUIT #N 



CONTROL 
SIGNAL C3 




PLOT 
INFORMATION 
AT A PRESENT 
TIME 



CONTROL SIGNAL C2 



CONTROL 
CIRCUIT 



87 



FIG. 2 6 



